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How to treat Atrial Fibrillation (AF)

eUnderstanding of pathophysiology
mechanisms

*Ablation approach

vein and
ligament of Marshall

Choice of lesion set

C
e _
R *Choice of energy source
o % eInteraction between EP and Cardiac

Surgeon
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Catheter Ablation in Long-Standing AF

Heart Rhythm DHsonders

Catheter Ablation of

Long-Standing Persistent Alrial Fibnllation
5-Tear Uutcomes of the Hamburg Sequential Ablation Strategy

FEeland Fichard Tilz, VDY, Andreas Falhe, IVID, Anna-Tvlana Thom, Anata Avva, VI, Peter Wehlmuth,
Andreas Ivletzner, IVID, Shabu Mvlathews, TvID, Yasubure Yeoshuea, VD, Enk Wissner, IVIDD,
Karll-Heare Euck, WMD), Fafin Cuvange, IVID
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Thizs study describes the Fwear eflicacy of catheter abltion for bngstanding parsistentatrzHibrillation (LSAF)
Long-termoubconme data aftercatheter abltion for LS-0F are limited.

Long-termfollbw-upof 55 ranths (Rnge 49 0 &7 ronthsiwas perforred in 202 patients (3 61 £ 9 wars)
who undepsent the 2equental abltion stmtedy forsyrpormatic LS-0F. InitRl abition strate gy was cincu e r-

enti@l pulronany vein Eaktion (FY]). bdditional abktion was performmed onbe in acute PV nonresponder, if direct
current candiowersion failed ather PV

Bftar the lirstablation procedune, sinus rhvthrwas docurmented in 41 of 202 (20 2%) patients, Aftar rultiple
procedures, sinus rhvthm was rmain@ined in 91 of 202 (45 0% patients, including 24 patients receiving antizr-

rhwthrnic drug=. In 105 patients, PW was the soke abltive thempy, 49 (46, T8 0f those patents remainad in
sinus rhwthrduring folkw-up, Patientswith 3 ol AF dumton of <2 wears had 3 signiicantly higher abltion

Sucess rake than patientswhose BF dumtion was =2 wears (76 5% vs. 4 2.2%, respecively; p= 0033). Persis-
bent BF duration (hazard mtio: 1 09 [95% conlidence intenval: 104 o 113); p =< O0OCL) inde pendently pradicted

arrhwthrnia recurrences, and acuke PV responders had a reduced risk of ek pse (hazand mto: 05T [958 conli-
dence intenal 041 w O.TE)]; p<= 0O0CL) after the firstablktion,

Dring E-wear follow-up, single- and rmultipke abltion procedune success was 0% and 45%, espactively, for pa-
bients with LS-0F. For patientswith 2 wozl AF duration of <2 yvears, the oubcormes were favorable, [ Arn Coll
Cardiol 20 26041921-91& X012 by the brerican College of Gardiok $y Foundation
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I\/Ilnlmally Invaswe Ablatlon Of AF
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e Connecting lesions

~ « Line to the mitral

annulus

e |[solation of the
coronary sinnus

e Lesions In the right
atrial

Ann Thrac Surg 2011 Vol 91



HYBRID SURGICAL ABLATION

PN LR - Hybrid ablation procedures consist of
- "= cpicardial surgical ablation combined with
i@ === percutaneous endocardial ablation

“ 5 u2iE

* The hybrid ablation can be a part of single
joint procedure or two preplanned ablation
procedures (by no more than 6 months)

e The indication must be evaluated In the
context of safety and efficacy
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The Hybrid Ablation Procedure

Epicardial approach Endocardial approach
e Pro * Pro
- Minimal invasive - Mapping
- Fast procedure - Electrophysiological endpoints
_ Exclusion LAA - Collaboration with EP
e CON e CON

- Long procedures
- Injury phrenic nerve/esophagus
- Fluoroscopy

- Transmurality
- Limited lesion set
- Limited endpoints
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The Hybrid Ab
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lation Procedure - Techniques

 Bilateral PVI with left atrial appendage
(LAA) management (bilateral
thoracoscopy or thoracothomy approach)

» Unilateral thoracoscopic PVI posterior
encircling box lesion without LAA
management

* Alternative approaches to posterior left
wall epicardial ablation (“convergent
procedure) without LAA management

2017



Sandro Gelsomino®™, Henrica N.A.M. Van Breugel*',

Hybrid thoracoscopic and transvenous catheter ablation
of atrial fibrillation

« Minimally Invasive Hybrid Approach 335 patients

 Long Standing Persistent AF 162 patients

Table 1: Baseline characteristics

Laurant Pison?, Orlando Parise®, Hanry ).G.M. Crijns?,
Francis Wellens®, Jos G. Maessen® and Mark La Meir®

First aLthor Y ear Patients Age AF duration LA diameter (mm) PCA P PR LSP
Mahapatra et af. [17] 2011 15 G25+24 5406y 523+10.3 15 - G &
Krul et al [18] 2011 a1 G (43-77) g [1-25]v A70+70 14 16 13 2
La bdeir gt al [15] 2012 a5 G71+55 5[4.2-20]y G20+50 21 16 8 11
Pison et af [20] 2012 26 CER+RE 7 2+476m 431+55 11 15 10 1
La hdeir gt al [21] 2012 15 E12+86 5[3-8B5]y 4%+ 20 G 5 4 10
Zembala et al. [22] 2012 27 552+ 11 3525y 455+47 & - 5 22
rMuneretto et afl [23] 2012 a6 23+ 10 72 8(7-2400 m G03+55 - - 8 28
Gehietal. [24] 2013 101 25+ 56 5%+55y 51+ 10 36 17 47 a7
Bisleri et af. [25] 2013 45 23+ 58 B2 8+6%1m G13+57 - - - 45

Studies are presented by the year of publication. Age is expressed as mean + 5D or (range); AF duration expressed as mean + S0 or (range] or median

[interquartile range).

y. wears; m: months; LA left atrial diameter expressed as mean £ 50; PCA: [previous) percutaneous catheter ablation; PX: paroxysmal atrial fibrillation; PR:

persistent atnal fibrillation; L5F: long-standing persistent atrial fibrillation.
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Hybrid thoracoscopic and transvenous catheter ablation
of atrial fibrillation

Sandro Gelsomino®™, Henrica N.A.M. Van Breugel*', Laurant Pison?, Orlando Parise?, Hanry J.G.M. Crijns?,
Francis Wellens®, Jos G. Maessen® and Mark La Meir®

« Energy source: RF Monopolar and Bipolar

Table 2:  Surgery

First author Sournce hlethod Arcess Eoof line Inferiar line A-LA IL BA LAA P CTL C5L
Mahapatra et af. [17] RE (k) WATS B-Thar Y - i - i 14/15 i i hd

krul et af. [18] RE(b] WATS B-Thor 15731 2/31 15/21 - - 29741 i M5 -

La bdeiretal [15 RE (k) WATS B-Thor 31/35 32435 i a5 23435 15/55 i 3725 -
Pison et al. [20] RE(b] WATS B-Thor 23126 2R i Al 26 B/ i i 2126 -

La tdeir et al. [21] RE(L WATS E-Thar - i 215 - - - i 208 -
Zembala et af. [22] RE(L WALS LaF Y i - - - Y - i -
Muneretto etal [23]  RFU) VATS R-Thor Y i - - - - i s -

Gehi et al. [24] RE(L WVATS Subx o0 /A0 i 24101 - - - S0 XA 1N
Bisleri et af. [25] RE(L] VATS R-Thor Y i - - - - - s -

studies are presented by the yvear of publication.

RE: radiofrequency; b bipolar; u unipolar; I irngated, VAT S wideo-assisted thoracoscopic surgeny;, VALS: video-assisted laparoscopy, R-Thor: right
thorachoscopy, B- Thor: bilateral thorachoscopy, LAF: laparoscaopy; Subx: subxiphoid, A-L& additional left atnial lines; IL: isthmus [ine; BA: right atrnial and caval
lines, LAA: left atnal appendage exasion/closure; GF: ganglionated plex ablation; CTL cavotnicuspid line; G50 coronary sinus line; ¥ yes, ns. not specified.
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Hybrid thoracoscopic and transvenous catheter ablation
of atrial fibrillation

Sandro Gelsomino®™, Henrica N.A.M. Van Breugel*', Laurant Pison?, Orlando Parise?, Hanry J.G.M. Crijns?,
Francis Wellens®, Jos G. Maessen® and Mark La Meir®

 Freedom from AF: 85.7% to 92% with Bipolar RF and 36.8% to 88.9% with Monopolar RF

Table4. Results according to HRS/EHRA/ECAS consensus®

First aLthor All Paroxysmal Persistent L5-persistent
& AF AF-AAD () & AF AF-AAD & AF AF-AAD (%) & AF AF-AAD ()

Mahapatra et al. [17] 2 03.3% Be7 - - - N5 N5 & N5 N5 &
Krul et al [18] 3 N5 BE 1 N5 o1.6% 2 N5 777 ¥ N5 100
La bdeir et al [15] 5 gl 857 2 gl 87 5% 1 gl 875 2 Al 818
Pison et af. [20] 2 gl G2 1 gl G3% 1 gl G0 ¥ gl 100
La heir gt al [21] 12 63 1% 368 2 gl Gl 2 gl S0 8 Al 20
Zembala et al [22]F G 722% GE.S - - - 3l 3l & 3l 3l &
Muneretto gt al. [23] 8 o1.6% 717 - - - 3l 3l & 3l 3l &
Gehi et al. [24] 34 f33% G0.7 N5 N5 & N5 N5 & N5 N5 s
Bisleri et al. [25] 5 N5 825 - - - - - - 5 N5 220

Studies are presented by the yvear of publication.

HRS: heart rhwthm society; EHRA European Heart Rhythm Association; ECAS: European Cardiac Arrhythmia Society, AF: [ patients free of ) atrial fibrillation;
AF-AAD: [patients free of] atrial fibrillation and antiarrhythmia; ns: not specified.

*Freedom from AF-off antiarrhythmic drugs (ADD) at & months (see text).
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Hybrid thoracoscopic and transvenous catheter ablation
of atrial fibrillation

Sandro Gelsomino®™, Henrica N.A.M. Van Breugel*', Laurant Pison?, Orlando Parise?, Hanry J.G.M. Crijns?,
Francis Wellens®, Jos G. Maessen® and Mark La Meir®

 Mortality 0.8%, Complications Rate 4.1%, Conversion to Sternotomy 0.8%, Tromboembolic Events 0%

Table 5. Early and late outcomes

First author Early death Conversion® Complications Late death Repeated ablation ECY TEs
tahapatra et al [17] ¥ ¥ T ¥ ¥ 2 ¥
Krul et af. [18] ¥ 3 Bi3) HeTx PMX PN 0 ¥ ¥ ¥
La bdeir et af. [15] ¥ ¥ ¥ 0 ¥ 2 ¥
Pison et af. [20] ¥ ¥ FLE 0 ¥ ¥ ¥
La bdeir et af. [21] 0 ¥ 0 K ¥ ¥ 0
Zembala et al. [22] 1 ¥ TE K ¥ ¥ 0
Puneretto et al [23] ¥ ¥ ¥ ¥ ¥ ¥ ¥
Gehi et al. [24] 2 ¥ Bi2) Ti2) 0 ¥ ¥ ¥
Bisleri et al [25] ¥ ¥ ¥ 0 ¥ ¥ ¥

Studies are presented by the yvear of publication.

ECY: electnic cardioversion; TEs: thromboembolic events; T: tamponade, B: bleeding; HeTX: haemothorax; PNX: pneumothoray; PN pneumaonia; PLE: pleural
effusion; B: bleeding.

*Conversion to sternotomy and cardiopul monary bypass.
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Surgical and hybrid atrial fibrillation
ablation procedures

Laurent Pison'™, Nilkolaos Dagres?, Thorsten Lewalter?, Alessandro Proclemer?,
Germanas Marinskis®, and Carina Elnmstrﬁm-Lunclqvistﬁ, conducted by the
Scientdfic Initiative Committee, European Heart Rhythm Association

Why would a cardiologist or EP refer a patient with lone AF for a surgical approach?

12%

- 30% failed catheter ablation
0%

15%

- 24% longstanding persistent AF

2%
1%

- 15% wish to exclude LAA

Ten 24%

| mFailed cathoter ablatian
m Primary intarwntion far longstand reistant AF "

e G - 16% preference of the patient

m Study protocol

@ Failad trans septal technigue

B Thiombo-embabic advanage wih LAA excluskan

B Shorfar waiting kot

- 12% shorter waiting list

Figure | Indicaticns for stand-alene, surgical atrial fibrilkticon
ablaticn. AF, atrial fibrilkticn; LAA, left atrial appendage.
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Avenida

HOSPITAL SAO PAULO Paulista

Oy =

CEP 01310-000

i

"i-'—‘ ; L

Hwwrarrme=—""
o=
Pewverm s

- | J S
. " -~ -{— ‘.-;- .

S o .

- - J"

STS/EACTS Latin America Cardiovascular Surgery Conference 2017




R enre  Operative Technique

e Small bilateral thoracotomies

J (8-10cm)
2 e More lateral is preferred,
especially on left side
,./:’l ‘;(/ . N = |

( e Right side 4th interspace

o |eft side 3rd Interspace
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Operative Technigue -
Rationale

HOSPITAL SAO PAULO

= Minimally invasive operations should
not sacrifice efficacy for cosmetics

» Use established principles of surgery
and electrophysiology

 Most effective lesion patterns for
ablation

e |[dentification and destruction of
autonomic ganglia

e Intraoperative confirmation of
arrnythmia control

= Development and adaptation of
technology to perform truly effective,
minimally invasive surgery
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Expert consensus guidelines: Examining surgical ablation for

atrial fibrillation

Niv Ad, MD,*" Ralph J. Damiano, Jr, MD,® Vinay Badhwar, MD,* Hugh Calkins, MD“
Mark La Meir, MD,® Takashi Nitta, MD, PhD." Nicolas Doll, MD.? Sari D. Holmes, PhD,"

Ali A. Weinstein, PhD.' and Marc Gillinov, MDY

Research Question 5: What are the indications for a
hybrid ablation or stand-alone off-pump epicar-

dial ablation mm patients with AF?

Recommendation #7. Ovwerall, hybrid procedures
have shown promising results compared with percu-

taneous catheter ablation 1n a subgroup of symptoms-
afic pafients with AF m whom medical treatment or

percutansous catheter ablation have failed.

Class Hb: Hybrid procedures may be considered as a

stand-alone procedure 1n patients with appropnate
indications and by an experienced heart team.

Level of Evidence: Level B-NR
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Recommendation #8. Overall, mummally invasive
approaches to 1solate the pulmonary veins

bilaterally have shown promising results compared
with percutaneous catheter ablation m a subgroup

of symptomatic patients with paroxysmal AF and

a small lett atrium 1 whom medical treatment or
percutaneous catheter ablation has failed.

Class Ha: 1t 1s reasonable to perform stand-alone

surgical ablation for pulmonary vein 1solation 1n
patients with symptomatic paroxysmal AF and

small left atria.
Level of Evidence: Level B-R

The Journal of Thoracic and Cardiovascular Surgery * Volume 153, Number 6



CONCLUSIONS

e AF IS a serious condition

e Surgical ablation Is a safe and effective strategy

e Bipolar RF or Cryoprobes are the best ablation devices

e It Is Important to carefully consider the indications for hybrid procedures

e Training protocols need to be create to ensure patient safety and beneficial
outcomes

STS/EACTS Latin America Cardiovascular Surgery Conference 2017 18



CONCLUSIONS

e Multicenter randomized trials

e It IS necessary to establish whether hybrid procedures may become a
standard treatment for lone AF

e Determine solid endpoints to improve the long term success rate

 Reduce complications

e Single procedures will lead to a higher cost efficacy

STS/EACTS Latin America Cardiovascular Surgery Conference 2017 19
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